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ABSTRACT 
At the Conference of Parties 21 (COP21) in 2015, Malaysia as a developing 
country is expected to make changes to reduce carbon emission parallel with the main 
agenda on targeting to limit the global temperature rise by only 20C or less. In spite of 
all the efforts to promote sustainable development in Malaysia, limited research has 
been carried out about the sustainability reality of neighbourhood design especially in 
Iskandar Malaysia. Thus, this study intends to explore the trend of residential density 
gradient within neighbourhoods in Iskandar Malaysia. A total of 133 neighbourhoods 
were studied based on the secondary data obtained from Iskandar Regional 
Development Authority (IRDA) office that included the type of land uses and road 
networks. Sixteen semi-structured interviews were also conducted among developers, 
planning consultants and planning officers to get their opinions on sustainability of 
neighbourhood designs in Iskandar Malaysia.  Residential density analysis was 
conducted by using ArcGIS10 software to determine the residential density pattern in 
neighbourhoods. The analysis indicated that the trend of neighbourhood designs in 
Iskandar Malaysia was going opposite to what was thought of as ideal. What happened 
in most neighbourhoods was the higher the residential density, the higher the distance 
to commercial center. As a result, there would be more carbon emitted because more 
residents need to travel longer distance for their daily routines. The interviews 
meanwhile revealed that the planning consultants have limited understanding and 
awareness about ideal neighbourhood design involving density gradients compared to 
developers and planning officers. Several planning experts also agreed to a point that 
marketing purposes was the main reason behind this scenario and majority of the 
respondents agreed that Iskandar Malaysia’s existing neighbourhood designs did not 
mitigate climate change because of higher dependency on private vehicles. Therefore, 
as Iskandar Malaysia is turning into a region with more and more neighbourhoods to 
cater for approximately 3 million residents by the year 2025, a relook at its 
neighbourhood design policies or guidelines can certainly help its vision of becoming 
a low carbon city. 
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ABSTRAK 
Persidangan Conference of Parties 21 (COP21) di Paris pada tahun 2015, 
Malaysia sebagai sebuah negara membangun dijangka dapat melakukan perubahan 
dalam pengurangan pelepasan karbon selari dengan agenda utama persidangan 
tersebut iaitu mengehadkan peningkatan suhu dengan hanya 20C atau kurang. 
Walaupun pelbagai usaha dijalankan untuk menggalakkan pembangunan mampan di 
Malaysia, kajian mengenai realiti kelestarian reka bentuk kejiranan terutamanya di 
Iskandar Malaysia masih lagi terhad. Oleh itu, kajian ini bertujuan untuk meneroka 
tren kepadatan kawasan perumahan dan jarak ke pusat komersial dalam kawasan 
kejiranan Iskandar Malaysia. Sejumlah 133 kawasan kejiranan telah dikaji 
berdasarkan data sekunder yang diperolehi dari pejabat Pihak Berkuasa Wilayah 
Pembangunan Iskandar (IRDA) yang mengandungi atribut guna tanah dan rangkaian 
jalan raya. Sebanyak 16 sesi temu bual separa struktur turut dijalankan dalam kalangan 
pemaju, perunding jururancang dan pegawai jururancang untuk mendapatkan 
pendapat mereka mengenai reka bentuk kawasan kejiranan yang mampan di Iskandar 
Malaysia. Analisis kepadatan kawasan perumahan telah dijalankan dengan 
menggunakan perisian ArcGIS10 untuk menentukan corak kepadatan tersebut di 
kawasan kejiranan. Analisis tersebut menunjukkan tren reka bentuk kawasan-kawasan 
kejiranan di Iskandar Malaysia ini bertentangan dengan apa yang dianggap sebagai 
ideal. Realiti di beberapa kawasan perumahan, semakin tinggi kepadatan kawasan 
perumahan, semakin jauh jarak ke pusat komersial. Hal ini akan menyebabkan lebih 
banyak karbon dilepaskan kerana lebih ramai penduduk terpaksa menempuh jarak 
perjalanan yang jauh untuk memenuhi rutin harian mereka. Sesi temu bual yang 
dijalankan menunjukkan perunding jururancang mempunyai pengetahuan yang terhad 
terhadap konsep kejiranan yang ideal yang menitikberatkan kecerunan kepadatan 
berbanding pemaju dan pegawai jururancang. Kebanyakan responden bersetuju 
bahawa bahawa faktor pemasaran adalah sebab utama senario ini berlaku dan mereka 
juga bersetuju bahawa reka bentuk kejiranan sedia ada tidak menyumbang dalam 
pengurangan perubahan iklim disebabkan pergantungan yang lebih tinggi terhadap 
kenderaan persendirian. Oleh itu, dalam Iskandar Malaysia berkembang menjadi 
sebuah kawasan yang mempunyai lebih banyak kawasan kejiranan untuk menampung 
kira-kira 3 juta penduduk menjelang tahun 2025, pengkajian semula polisi atau garis 
panduan reka bentuk kejiranan amat diharapkan bagi membantu mencapai visinya 
untuk menjadi sebuah bandar rendah karbon.
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CHAPTER 1 
INTRODUCTION 
1.1 Introduction 
 
 
At the Conference of Parties 15 (COP 15) in Copenhagen, Malaysia’s Prime 
Minister has proposed a voluntary carbon emission reduction of 40 percent in terms 
of emissions intensity of GDP (gross domestic product) by the year 2020 compared to 
2005 levels (Izma, 2010). In continuation to that, COP21 in Paris (2015) has outlined 
one of the main agenda which is targeting to limit the temperature rise by only 20 
Celcius or less (Taylor, Aarons, and Durand, 2015). To support this commitment, it is 
essential that rapid-growth urban areas such as Iskandar Malaysia make all efforts to 
minimize its carbon emissions. Under the National Key Economics Areas (NKEA) 
programmes, national projects are expected to align with the Clean Development 
Mechanism (CDM) of the Kyoto Protocol by the United Nations Framework 
Convention on Climate Change. In support of the Clean Development Mechanism 
(CDM) effort, government also introduced the Green Technology Policies. Green 
Technology Policies encourage development and application of products, equipment, 
and systems that can conserve the natural environment and resources, minimize and 
reduce negative impact of human activities (KeTTHA, 2009). Sustainable 
development is the core of green technologies. Besides the Green Technology 
Policies, The Malaysian Green Neighbourhood Planning Guidelines introduced in 
November 2011 is another step forward to support the CDM and help Malaysia reduce 
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fourty percent carbon emission by year 2020. Malaysia is one of the countries that 
concern about sustainability development. It can be proven by the insertion of 
sustainability aspect in 10th Malaysian Plan which is in Thrust 4: Improving the 
Standard and Sustainability of Quality of Life.  This shows that sustainability is an 
important aspect in creating good environment to citizens in Malaysia. 
 
 
 
 
 
 
 
Source: Adapted from Malaysian Institute of Planners (2011) 
 
Figure 1.1: Sustainable Development Agenda at Local and National Level 
 
 
As stated in the figure above, various countries are trying their best in creating 
sustainable development and particular countries are required to involve in the agenda, 
plus they need to fulfil the requirements needed in the agenda and give feedbacks. 
This indirectly will show their commitment towards implementing sustainable 
development all around the world. As for Malaysia, the government published 
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Malaysia National Environmental Policy in 1992 to achieve our economic, social and 
cultural progress through sustainable development (Mohammad, 2011). In 2000s, 
Malaysia has involved in various sustainability program such as Local Agenda 21, 
introduced planning doctrine, National Physical Plan, Malaysia Ninth Malaysia 
Plan:4th Thrust, National Urbanisation Policy, Ministry of Energy, Green Technology 
and Water and National Green Technology Policy in 10th Malaysia Plan. Throughout 
2012 until 2014, there are three main events; The United Nations Conference on 
Sustainable Development (UNCSD) also known as Rio+20 in Brazil, the 9th 
Conference on Sustainable Development of Energy, Water and Environment Systems 
in Venice-Istanbul. Apart from that, Malaysia also take part in The 8th International 
Conference on Urban Regeneration and Sustainability in Putrajaya and the 6th 
International Conference on World Class Sustainable Cities in Kuala Lumpur. Both 
of the events shared its same concern on sustainable development in cities. 
 
 
 
 
1.2 Research Background  
 
 
Despite all the sustainability approaches being implemented to promote 
sustainable development in Malaysia, not much research has been carried out about 
the neighbourhood design in terms of density gradient especially in Iskandar Malaysia. 
The whole idea of density gradient can be understood through the transect concept. A 
transect in a macro level is an ordering system of a geographic gradient to arrange the 
sequence of natural habitats, from rural to urban areas (Duany, 2002). In this study, 
transect is preferable to be adapted in micro level, a neighbourhood. Density gradient 
in this study is referred to high density, medium density and low density residentials. 
According to transect, every zone is arranged with their particular development 
intensities. In neighbourhood context, Transit-Oriented Development (TOD) can be 
translated into transect in micro scale. Besides, TOD also can be defined as transect 
because the density gradient changes away from the transit. The best practice of 
transect in neighbourhood context is the higher the density, the shorter the distance to 
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transit. Unlike Kuala Lumpur with their variety of public transportation modes, 
Iskandar Malaysia still struggle in promoting public transportation.        
 
 
In fact, other sustainable neighbourhood design such as compact 
neighbourhood helps in reducing greenhouse gases (GHG) as residents are not 
depending on their private vehicles to move and using public transportation instead. 
Besides, Shrivastava and Sharma (2012) agreed that compact neighbourhoods act as a 
key element to protect local environments and climates as well as reducing sprawls. 
Controlling urban sprawl is the main agenda in compact development because it 
encourages high dense and mixed use development in city center so people could reach 
to services without private vehicle consumption.  In other countries, research on how 
neighbourhood characteristic and urban form can help reduce carbon emission (i.e. 
vehicles miles travelled or VMT) has been conducted widely. Based on research 
conducted by Ewing and Cervero (2001) regarding the importance of built 
environment in explaining individuals’ travel behaviour, the design of built 
environment is found to be a significant predictor of VMTs.  
 
 
Physical design attributes or metrics such as street connectivity, walking 
facilities, land use mixes and residential density differ in each neighbourhood and this 
study analyses the trend of density gradient in neighbourhoods plus the distance 
between residential and commercial. At the micro scale, the built environment’s 
impact on environment can be traced by focusing on a neighbourhood and its activity 
centre. Prior research suggests that certain neighbourhood design attributes are related 
to a higher number of non-work trips. Compared to a lower density neighbourhood, 
higher density neighbourhood was expected to help reduce the need to travel longer 
distance thus reduce the carbon emission (Steiner, 1994). On the other hand, Levinson 
and Kumar (1997) found a positive relationship for automobile and transit commuters 
between metropolitan residential density and average commuting distance. These 
could be related to a settlement size. Large settlements offer more services and 
facilities, which could reduce travel distances and favour the use of slower transport 
modes and public transport. However, the dispersion of urban land use over a large 
area may lead to longer distances, which lead residents to use their cars. Another recent 
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study reported by Majid, Nordin and Medugu (2014) revealed the relationship between 
neighbourhood design and travel behaviour is complex. Different characteristics of 
the built environment, such as density, city size and urban structure have a composite 
impact on travel behaviour. These characteristics also work in tandem with the 
socioeconomic (income, for example) and demographic characteristics of households 
(Steiner, 1994; Stead and Marshall, 2001). 
 
 
Neighbourhood design requires innovative ideas and decisions between 
developers, planning consultants and also planning officers in authority level. 
According to Nuruddin, Syed Abu Bakar, and Jaafar (2015), out of three stages of 
housing development process which are planning stage, construction stage and post-
construction stage, planning is the most important stage. This is where all the planning 
experts brainstorming and exchanging ideas and knowledge to produce a sustainable 
master plan. Nevertheless, due to different views among planning experts about their 
certain ideas or designs somehow lead to the antithesis between theory and reality. 
Certain town planners especially those who are working as developers and consultants 
might come to a point where their ideas are opposed to what ideal design should be, 
after considering all aspects such as demand and revenue. Therefore, apart from 
analysing the trend of density gradient in Iskandar Malaysia’s neighbourhoods, this 
study also acknowledges the factors of neighbourhood designs among planning 
experts.  
 
  
 
 
1.3 Problem Statement 
 
 
Housing development is inseparable from experiencing certain issues. For 
instance, neighbourhood designs sometimes do not portray sustainability like being 
promoted in policies and precedent studies on sustainability.  As Iskandar Malaysia is 
growing into more extensive regional development, sustainable neighbourhood is 
becoming the main agenda in residential development. Some neighbourhoods are 
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committed with sustainability while some still in struggle to apply sustainable 
neighbourhood design principle in their layout plans. Residential layout design that is 
not sustainable encouraging residents to depend more on their private automobile than 
walking or using public transportation. Resulting from this, more carbon emission 
released due to increasing VMT. According to Majid et al., (2014) in their studies 
revealed that average VMTs in Iskandar Malaysia has been increasing because of 
neighbourhood design factors that include density. These factors indicate that it affects 
VMTs and travel behaviour of residents in a neighbourhood. A recent study by Nordin 
(2014) showed the increase in VMT is due to neighbourhood size and location of 
commercial area that had occurred in Iskandar Malaysia’s neighbourhoods (Figure 1.2 
and Figure 1.3). 
 
 
 
 
 
 
 
 
                                                          
                                                 Source: Nordin (2014) 
Figure 1.2: Vehicle Miles Travelled by Neighbourhood Sizes 
 
 
 
 
 
 
 
 
 
                                                  Source: Nordin (2014) 
     Figure 1.3 VMT (km/day) to Commercial Area within the Neighbourhoods 
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In order to achieve sustainability, the impact of carbon emission to 
environment is an essential part in planning stage. GHG emissions per capita in 
Iskandar Malaysia are projected to increase from 9.3 tonnes of CO2 in 2005 to 15.1 
tonnes of CO2 in 2025 and transportation becomes the second largest contributor after 
industrial activities (Low Carbon City 2025 - Sustainable Iskandar Malaysia, 2009). 
This situation has led to a perception that motorized vehicles are risen either for work 
or non-work trips. People would highly be dependent on cars than any other 
transportation to fulfil needs. Stead and Marshall (2001) claimed that car ownership 
gives a huge influence on transport energy consumption, apart from the distance 
travelled between home and the urban centre, the proximity to facilities and services 
from the home, and also socio-economic factors such as income per capita. Higher car 
ownership means people travel more by cars and eventually it will increase the energy 
consumption. In the context of Malaysia, the number of vehicles registered are 
consistently increasing from 2003 to 2014 for passenger car (PC), motorcycle (MC) 
and buses (Figure 1.4) per capita. PC even shows the higher rate than MC and buses 
(Abdelfatah, M. Hussein, and Othman (2015)).  This situation is interconnected with 
neighbourhood design that people choose to travel by car because of inefficent layout 
design. This study sees the importance of density gradient in neighbourhoods like 
being proposed by transect concept, high density should be given high access to 
commercial and services by walking or cycling rather than private automobile. 
 
 
Source: Abdelfatah, M. Hussein, and Othman (2015)  
 
Figure 1.4: Registered Passenger Cars, Motorcycles and Buses  
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Over the years, Iskandar Malaysia is committed in enhancing sustainability in 
all aspects such as land use and transportation. One of the current important agenda 
that Iskandar Malaysia participate in is Low-Carbon Society (LCS) and come out with 
an official blueprint in 2013. LCS comprises of all development strategies including 
green economy, green community and green environment driven by sustainability 
approach. The federal level also presented a special guideline considering green 
neighbourhood implementation. In addition, Iskandar Malaysia is seen to be parallel 
with global concern on carbon emission reduction. With various reports, blueprints 
and guidelines on sustainable development, future development is expected to deliver 
their innovative concepts by putting the highest concern on low carbon emission.  
 
 
However, not all neighbourhood layouts are designed with sustainability 
particularly in terms of its density gradient and the amount of distance travelled even 
with all of these guideline and policies are introduced. Even though various policies 
are introduced it is interesting to know what is the major factors contributing to 
unsustainable neighbourhood design. Therefore, this scenario will be proven through 
the analysis of the density gradients via ArcGIS plus the factors influencing the 
neighbourhood designs through semi-structured interviews.  
                            
 
 
 
1.4  Goal 
 
 
The goal of the research is: 
  
“Investigating the trend of residential density gradient and factors influencing the 
neighbourhood design” 
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1.5 Research Questions  
 
 
An understanding of the significance of this research can be done by bringing 
out these research questions: 
1.5.1 How the density gradient of neighbourhood design in Iskandar Malaysia has 
changed over the decades? 
1.5.2 What are the opinions of planning experts about the current neighbourhood 
design in Iskandar Malaysia? 
1.5.3  Does the planning experts aware and understand the definition of sustainable 
neighbourhood design considering density gradient in Iskandar Malaysia? 
 
 
 
 
1.6 Objectives  
 
 
In assuring the goal of this research achieved, several objectives have been 
underlined as follow: 
1.6.1 To determine the trend of residential density gradient of residential 
neighbourhood design for the past decades until now. 
1.6.2 To compare the opinions of the planning experts about the current 
neighbourhood design in Iskandar Malaysia. 
1.6.3 To explore the awareness and the understanding of sustainable neighbourhood 
design considering density gradient in Iskandar Malaysia. 
 
 
1.7 Scope of Study 
 
 
 This study attempts to enlighten the trend of density gradient whether the 
existing designs indeed follow the preferable ideal concept such as compact 
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development, transect and TOD. Quantitatively, the scope of the research is focused 
on one of the urban forms which are residential density specifically on the density 
gradients throughout 1970s until 2000s. Besides, other land use than residential in 
neighbourhoods such as commercial, public facilities and open space, commercial is 
selected to determine its distance between residential. All 300 neighbourhoods in 
Iskandar Malaysia are selected in order to conduct residential density analysis but only 
133 neighbourhoods were analysed to show the trend of  residential density throughout 
the years of 1970s, 1980, 1990s and 2000s. The selected neighbourhood also were 
chosen based on the availability of commercial areas because not all neighbourhoods 
have its own commercial area. Qualitatively, the semi-structured interviews among 
planning experts involved 16 interviewees, with company based in Johor Bahru and 
Kuala Lumpur.   
 
 
 
 
1.8 Research Framework 
 
 
Basically this research involves four stages need to be conducted. First stage 
is the preliminary study that includes the basis needed for this research. Second stage 
contains the comprehensive readings for literature reviews and the third stage is 
explained about data collection methods. Lastly, in fourth stage, the analysis and 
synthesis data are conducted through ArcGIS as well as recommendations. Figure 1.5 
shows the flow of research framework for this study. 
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Figure 1.5: Research Framework in this Study 
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1.9 Significance of the Study 
 
 
Based on the expected outcomes stated, the findings of this research help in 
improving the living quality of neighbourhood in Malaysia towards sustainability 
approach. As what being revealed by various studies on city planning, sustainable 
development is the goal for any developments and to accomplish that, this research 
can be one of the ways to promote sustainability. To cater livability and sustainability 
in a neighbourhood, this research would help to develop awareness to people about 
the importance of designing sustainable neighbourhood that promotes Malaysians to 
decrease the usage of private vehicles. Apart from that, this research also assists in 
finding the major factors in existing neighbourhood design regards with the increase 
in carbon emission in neighbourhood scale. Like a study by Cervero et al., (2009), 
revealed that the attributes of built environment such as density and mixed land use 
did not associate with green transportation in neighbourhood but the design it is. 
Neighbourhood design will determine the travel behaviour whether people will prefer 
walking or using cars. Therefore, this could help in this research in terms of refining 
the attributes that contribute to travel behaviour of residents. Besides that, this research 
is expected to give exposure to society that sustainable urban development in GHG 
mitigation is considerably arise on its necessity despite from its hazardous effects on 
human’s health..  
 
 
 
 
1.10 Thesis Structure 
  
 
The structure of this thesis is divided into five chapters. Each chapters 
addressed the following topics: 
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Chapter 1: Introduction 
This chapter initially elaborates the brief introduction and background of the study. 
Then, followed by issues and problems that leads to the production of this thesis. It 
also includes goal and objectives, scope of the study, research framework as well as 
study significance. 
 
Chapter 2: Sustainable Neighbourhood Design and Density 
Further explanation on theory of sustainable neighbourhood that being revealed by 
other scholars including several case studies regarding residential density in a 
neighbourhood. 
 
Chapter 3: Research Method 
The overall process of conducting this research is explained further in this chapter. It 
will take into account the study area, research design, data collection and method of 
data analysis. 
 
Chapter 4: Analysis and Discussion 
This is the gist of this study. The result will be explained further about the trend of 
density gradient, which is opposed from ideal neighbourhood concept plus the factors 
influencing the neighbourhood designs among the selected planning experts.  
 
Chapter 5: Conclusion 
The final section of this thesis that will examine the findings and analysis of this study. 
The overall findings that lead to another future research. 
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